DIABETES ICP
Number
Junior Medical Staff Actions
• 2-4 hourly Na, K, Urea + glucose to lab • Maintain plasma K 4-5mmol/l (p22)
• Watch for falling plasma Na (p23)
• 2-4 hourly venous blood gas until pH > 7.3 (p28) POCT = Point Of Care Testing, i.e. using test strip + hand-held meter. Glucose POCT may be inaccurate with severe dehydration/acidosis. Check with a venous lab glucose.
Too rapid rehydration may cause cerebral oedema with significant risk of mortality/morbidity.
IV Fluid Management to commence in A&E (p16)
• Commence 0.9% sodium chloride within 1 hour of admission
Observe closely for signs of cerebral oedema (p31)
• If suspected, initiate treatment immediately.
Integrated Care Pathway: Diabetic Ketoacidosis

DATE: WARD:
Affix ID label or complete 
Breathing
Give 100% oxygen by face mask, if required
Circulation
Insert iv cannula(e) and take blood samples (see p9)
Cardiac monitor for T waves (peaked in hyperkaleamia)
FLUID RESUSCITATION ONLY IF SHOCKED:
(only expect in severe DKA: venous pH < 7.1 or bicarbonate < 5mmol/L) Repeat if necessary until circulation restored to a maximum of 30ml/kg. Discuss with a Consultant if the child has already received 30ml/kg. Fluids (Document all fluids carefully)
INITIAL ASSESSMENT AND RESUSCITATION
MAINTENANCE
The rate of IV fluid should be calculated to rehydrate evenly over at least 48 hours.
24hr Maintenance = ml 48hr Maintenance = ml (2x24hr) 
DEFICIT
MANAGEMENT IN HDU Expected nursing care
• Start IV insulin infusion 1-2 hours after starting fluid replacement therapy.
• Documentation of hourly fluid balance is of paramount importance.
• Hourly BP and basic observations.
• Immediate reporting of changes in neurological observations, including symptoms of headache, any change in behaviour or slowing of pulse rate.
• Immediate reporting of ECG trace changes: especially T wave changes suggesting hypo/hyperkalaemia.
• Hourly documentation of POCT blood glucose (p37).
• Hourly documentation of POCT blood ketone values (p37).
• Hourly review of IV insulin infusion rate (p37).
• Withhold oral fluids until pH ≥ 7.3 (and bowel sounds present).
Expected medical care
• Documented medical review required at least 4 hourly p29 (check blood glucose falling as expected and conscious level normal -Appendix I).
• Check biochemistry, blood pH, and laboratory blood glucose 2 hours after the start of resuscitation, and then at least 4 hourly.
• Record all blood results (p33) and document any actions required.
• Review the fluid composition and rate according to each set of electrolyte results (p22 & 23).
• Review fluid balance: Urinary catheterisation should be avoided but may be useful in the child with impaired consciousness. If a massive diuresis continues, and the patient is in negative balance, fluid input may need to be increased.
• Review hourly IV insulin infusion rate and rate of fall of blood ketones.
Aim to correct metabolic abnormalities slowly: too rapid reversal may cause cerebral oedema with significant mortality/morbidity. 
INTRAVENOUS INSULIN INFUSION
Remember: Insulin is essential to switch off ketogenesis and reverse the acidosis
• Transfer to HDU/ITU for insulin infusion to commence 1-2 hours after starting fluid replacement therapy. There is some evidence that cerebral oedema is more likely if insulin is started early.
• Monitor blood glucose HOURLY (by finger prick) whilst insulin infusion running.
• Monitor blood ketones HOURLY (by finger prick) whilst insulin infusion running.
ACTION: INSULIN PRESCRIPTION
1. Prescribe 50 units soluble insulin (Actrapid or Humulin S) added to 50ml 0.9% sodium chloride (a solution of 1 unit per ml).
Prescribe on parenteral infusion prescription (p42). State infusion rate 'as per ICP'.
3. Calculate insulin infusion rate, as below.
units insulin x weight (kg)/hour = x kg = units/hr
Note: units/hour also equals mls/hour SIGNATURE: DATE: TIME:
ACTION: INSULIN INFUSION
1. Start insulin infusion 1-2 hours after starting fluid replacement therapy.
2.
Attach this using a Y-connector to the IV fluids already running.
Fluid replacement therapy
DATE: TIME:
commenced at: (see p17)
Insulin infusion commenced at: DATE: TIME:
SIGNATURE: DATE: TIME: 
INTRAVENOUS INSULIN INFUSION
ELECTROLYTE MANAGMENT -POTASSIUM
Check U+E's 2 hours after resuscitation is begun and then at least 4 hourly.
• There is always massive depletion of total body potassium, although initial plasma levels may be low, normal, or even high.
• Levels in the blood will fall once insulin is commenced.
• Maintain plasma potassium 4-5mmol/l.
• Observe cardiac monitor for T wave changes.
ACTION:
Phosphate
• There is always depletion of phosphate, another predominately intracellular ion.
• Plasma levels may be very low.
• There is no evidence in adults or children that replacement has any clinical benefit and phosphate administration may lead to hypocalcaemia.
• Severe hypophosphatemia should be treated if associated with either metabolic encephalopathy or impaired myocardial contractility.
Maintain plasma potassium 4-5 mmol/L using a maximum of 40mmol potassium chloride/500ml fluid if required
• Defer potassium replacement until urine output is documented.
• Assess for ECG changes of hyperkalaemia.
• Add 20mmol potassium chloride/ 500ml 0.9% sodium chloride.
• Start replacement after initial volume expansion + concurrent with starting insulin therapy.
Integrated Care Pathway: Diabetic Ketoacidosis
DATE: WARD:
ELECTROLYTE MANAGMENT -SODIUM
• Plasma sodium should rise as DKA is treated and as blood glucose falls.
• A falling plasma sodium is a risk factor for cerebral oedema.
• See Appendix II p36 for corrected sodium calculation.
Repeat plasma sodium within 2 hours 
MANAGEMENT OF INTRAVENOUS INSULIN INFUSION
Step 1: To Reach Blood Glucose Value of 13mmol/l
Blood glucose levels will often fall quickly initially simply because of rehydration.
Small increments in insulin can make a significant difference but may take an hour for the effect to be observed. Affix ID label or complete PATIENT NAME:
Blood Glucose
UNIT NO.:
Step 2: To Maintain Blood Glucose Target Levels of 7-13 mmol/L
Remember that when IV fluids change to include glucose, the blood glucose will rise. Do not reduce glucose content of IV fluids in response to this.
Document all fluid/insulin changes on Hourly Recording Chart, p37.
Rising Blood Glucose Falling Blood Glucose
Age <10 years 
CONTINUING CARE INSULIN
End point of IV insulin infusion is reached when pH >7.3 and 2 consecutive POCT blood ketone readings thereafter are <1 mmol/L, indicating resolution of ketoacidosis.
Aim to change to subcutaneous insulin just prior to a mealtime; breakfast, tea, lunch or supper.
A. For newly diagnosed child in DKA: commence basal bolus regimen
Start ICP 3 to prescribe insulin doses
B. For known patients in DKA: re-commence own insulin regimen
Start ICP 2 to prescribe insulin doses Points to note:
• Sign insulin prescribing sheet on follow on ICP when insulin administered.
• Ensure prescribed amount of carbohydrate (carbs) provided.
• Discontinue the insulin infusion 10 minutes after the first Novorapid/Humalog injection is given to avoid rebound hyperglycaemia.
• Discontinue the IV fluids after the IV insulin infusion has been stopped and the child has been able to eat prescribed amount of carbohydrate.
Date and time that child is ready to transfer to Ward 1 DATE: TIME: 
CONTINUING CARE INSULIN
Venepuncture
Review the fluid composition and rate according to each set of electrolyte results
• Check biochemistry, blood pH and laboratory blood glucose 2 hours after the start of resuscitation.
ACTION: Sign at time of venepuncture
Remember to record and review results on p33-34 SIGNATURE: DATE: TIME:
• Check biochemistry, laboratory blood glucose + blood pH 4 hourly until pH ≥7.3, thereafter check biochemistry + laboratory blood glucose only as indicated. 
MANAGEMENT OF CEREBRAL OEDEMA
Warning signs and symptoms of cerebral oedema include:
1. Headache and slowing of heart rate 2. Change in neurological status (restlessness, irritability, increasing drowsiness and incontinence). A falling GCS is abnormal (see Appendix I).
3. Specific neurological signs (e.g. cranial nerve palsies)
4. Rising blood pressure
Decreasing oxygen saturation
Abnormal posturing
More dramatic changes (convulsions, papilloedema, respiratory arrest) are late signs associated with an extremely poor prognosis.
Management
Exclude hypoglycaemia as a possible cause of any behavioural change, then:
Elevate head of bed.
Restrict IV fluids to 50% maintenance and replace deficit over 72 hours instead of 48 hours. After child is stable consider CT scan to exclude other intracerebral events (thrombosis, haemorrhage or infarction). Affix ID label or complete Affix ID label or complete PATIENT NAME: 
